SUMMARY
SUMMARY
The association of haemorrhagic macular lesions with histoplasmosis was noted as early as 1942, 1 but the syndrome of presumed ocular histoplasmosis (POHS) was not suggested until 1960? The descrip tion of disciform lesions at the macula, accompanied by multiple, peripheral, discrete atrophic spots was extended to include peripapillary pigment epithelial atrophy 3 and the absence of aqueous and vitreous inflammation. 4 The inclusion of peripheral linear streak lesions was made later. 5 A condition with identical fundal changes is seen in Europe although it is much less common and the patients are virtually always reported as having negative histoplasmin reactivity. 6 Further doubt about the role of H. capsulatum comes from what has been called the 'earth day' study.7 In this survey hundreds of schoolchildren were simultaneously exposed to H. capsulatum and subsequently became seropositive. They developed systemic histoplasmosis, a febrile illness with head ache and chest pain. A similar number of children showed elevated Histoplasma titre but did not develop the systemic disease. These cases have been followed for many years and no significant difference in the rate of occurrence of the ocular syndrome has yet been reported compared with control groupS. 7 The assumption that POHS has a single aetiology may prove groundless. There are already several conditions described as causing POHS-like lesions. 8 Retinal lesions resembling POHS have also been reported in Fuch's heterochromic cyclitis, 9 punctate inner choroidopathy (PIC) lO and myopia. However, there remain a number of patients in the United Kingdom who are given the diagnosis of POHS-like retinopathy in the absence of a better aetiological definition.
The immunological aspects of POHS have not been studied in any detail even in the United States, where there appear to be many more cases. 1l It is clear that there is significant difficulty in finding and interpreting systemic changes in immune function in a disease that apparently presents with only ocular findings. In this study we have taken the opportunity to make detailed immunological examination of the peripheral blood lymphocytes in four cases of POHS- like retinopathy. The studies have included lympho cyte immunophenotyping, HLA typing and analysis of T cell receptor variable (TCR V) region expres sion within both the CD4 and CD8 cell subsets.
PATIENTS AND METHODS

Case 1
A 20-year-old emmetropic woman presented in 1990 with a 6 week history of a gradual reduction in vision of the right eye. The visual acuity was count fingers right and 6/6 left. There was no past ocular history of note although the patient's brother had also had similar eye problems (see later). Pupil responses, anterior segments and intraocular pressures were normal. There was no evidence of any intraocular inflammation. Examination of the right fundus revealed a large haemorrhagic disciform lesion with a cystic retinal degeneration centrally associated with peripapillary atrophy and ' sev � ral discrete peripheral atrophic areas (Fig. 1) . Exarni Q ation of the left fundus revealed three atrophic areas without any other abnormality. Fluorescein angiography con firmed an untreatable subretinal neovascular mem brane on the right and atrophic areas in the left.
. The patient was kept under regular review and in early 1993 she presented with visual distortion of the central field of the left eye. The visual acuity had dropped to 6/12 in the left eye with associated metamorphopsia (Fig. 2) . Left fundal examination revealed a small subretinal neovascular membrane just below the foveola, but outside the avascular zone. Fluorescein angiography confirmed this and showed the lesion to be treatable. Laser therapy was performed and the visual acuity has since returned to 6/6 and has remained at that level. The visual acuity P. R. HODGKINS ET AL. in the right eye improved to 6/36 with the disappearance of the subretinal fluid.
Case 2
A 22-year-old man, the brother of case 1, attended in 1989 complaining of distortion of the vision of the left eye. The visual acuity was 6/24 right due to amblyopia and 6/18 left having previously been recorded at 6/6. Anterior segment examination was normal and the ocular media were clear with no evidence of intraocular inflammation. Fundus exam ination of the left eye revealed an early disciform lesion adjacent to fixation associated with peripapil lary atrophy (Fig. 3) ; right fundal examination revealed a peripheral streak lesion and central atrophic spot (Fig. 4) . Fluorescein angiography revealed a neovascular process beneath and tem poral to the fovea with surrounding subretinal blood. There were also several hyperfluorescent spots in the periphery. It was felt that the patient was unlikely to benefit from laser photocoagulation. There has been no recurrence in subsequent years although the visual acuity has dropped to 6/36.
Examination of another brother, aged 22 years, revealed several atrophic spots in both eyes but a normal macula and no distortion on Amsler testing. Both father and mother were emmetropic and had normal fundi. was confirmed on fluorescein angiography to be beneath the avascular zone and was considered to be untreatable (Fig. 5) . This was associated with several discrete atrophic lesions in both fundi (Fig. 6 ). Over the next 2 years the left acuity dropped to counting fingers with the development of peripapillary atrophy. At no time was there any indication of intraocular inflammation. The right eye has remained quiet with 6/6 vision. The younger brother of this patient had developed shingles at the age of 8 years with a recurrence more recently, having had chicken pox when 4 years old. Ocular examination of this patient and both the parents was entirely normal. Case 
4
A 32-year-old emmetrophic woman presented in 1990 with distortion in her left vision. Anterior segment examination was normal with a quiet vitreous while fundal examination revealed peripa pillary atrophy and punched out chorioretinal lesions in both eyes (Figs. 7, 8 ). There was evidence of a sub retinal membrane in the left, confirmed on fluorescein angiography, but this was felt to be untreatable. She has been followed in the clinic with no sign of recurrence.
The patients were all well and apyrexial at the time of re-examination. There was no evidence of optic disc drusen or angioid streaks. They had never lived abroad and only visited Europe on one occasion, and they had all had a BCG vaccination when at school. All the affected patients had investigations including a full blood count, erythrocyte sedimentation rate, VDRL, liver function, serology for Histoplasma, Epstein-Barr, Toxocara, Toxoplasma and Crypto- coccus, sputum culture and chest radiograph. These were all normal.
Control Group
The control group consisted of 25 healthy age-and sex-matched subjects who had their lymphocyte markers analysed. In addition lymphocyte immunophenotyping, HLA typing and analysis of TCR V region expres sion within both the CD4 and CD8 cell subsets was performed on all cases.
Immunophenotyping
Lymphocyte subsets were enumerated using single and dual colour flow cytometry using the panel of monoclonal antibodies shown in Table I . For direct immunofluorescence staining, using primary antibod ies conjugated to either fluorescein isothiocyanate (FITC) or R-phycoerythrin (R-PE), 100 f-ll of EDTA anticoagulated blood was mixed with 100 f-ll of each antibody for 15 min at room temperature; the red blood cells were then removed by incubation in 2 ml FACS lysing solution (Becton Dickinson, CA, USA) for 10 min. Following centrifugation (400g, 5 min) the cells were washed in phosphate-buffered saline (PBS) containing 20 mM sodium azide before analysis.
For indirect immunofluorescence staining, 100 f-ll of whole blood was incubated with 10 f-ll of unconjugated primary antibody for 15 min at room temperature. Following one wash in PBS (400g, 5 min) 20 f-ll of FITC-conjugated sheep anti mouse immunoglobulin was added and incubated for a further 15 min. Red cells were then lysed as above.
For the analysis of TCR V regions the panel of reagents listed in Table II was used. Indirect dual colour immunofluorescence staining was performed to permit the enumeration of the individual TCR V regions in both the CD4 and CD8 subsets using a modification of the method of Lanier et al.
l2 One hundred microlitres of whole blood were incubated with 10 f-ll of the appropriate TCR V region specific monoclonal antibody for 15 min at room tempera ture. After washing, 20 f-ll of FITC-conjugated sheep anti-mouse immunoglobulin was added and incu bated for a further 15 min. The cells were washed once more and 10 f-ll of R-PE conjugated anti-CD4 or anti-CD8 was added without further washing and incubated for a further 15 min before red cell lysis as described above.
Flow Cytometric Analysis
After staining as described, samples were analysed on a FACScan flow cytometer using LYS YS 2 software (Becton Dickinson), with 10 000 cells being acquired per sample. A lymphocyte gate was constructed using the principle of forward and side scatter characteristics; fluorescent staining was determined by a two-dimensional dot-plot display. Positively stained cells were enumerated using quadrant statistics, with reference to appropriate negative controls.
HLA Typing
HLA class 1 typing was carried out using standard NIH cytotoxicity methods. 1 3 HLA class 2 typing was carried out using the method of Kimura and Sasazuki. 1 4
RESULTS
The immunophenotypes of the lymphocyte subsets for the patients studied are shown in able results with the exception of CD38. T lymphocyte CD38 expression was found to be significantly (p<0.01) above that found in normal subjects (Table IV) . These findings were confirmed by the use of two different CD38-specific monoclonal antibodies, which gave similar results in all cases on two separate occasions several months apart. Inter estingly the younger brother who had developed shingles and then a recurrence while still under 9 years old also had elevated CD38 at the two separate tests.
Analysis of TCR V region family expression within the CD3-positive cell population revealed no significant preferential expression of any TCR V region family compared with that found in normal controls (see Tables IV, V) . Further analysis of TCR V region expression within the CD4 and CD8 cell subsets also failed to reveal significant bias in TCR V region expression between the CD4 and CD8 cells (Table VI) . Although other family members were tested the results were normal and the data are not shown.
The results of the tissue typing studies 'performed are summarised in Table VII .
DISCUSSION
This study was prompted when the 8-year-old younger brother of one of our patients with POHS like retinopathy developed shingles. This led us to investigate the immunological function of four of our patients: two related individuals, the sister of the child who developed shingles, and another spontan eous case. There were no other findings to suggest any other familial problems and these patients seemed to provide a good starting point from which to look for any abnormality. We recognise that these patients may represent only a subset of the larger group labelled POHS retinopathy. Other causes had been excluded, with a full laboratory investigation of each patient revealing no abnormal ities (see Results). Tiedeman 20 reported evidence of acute antibody production to Epstein-Barr virus in patients with multifocal choroiditis, but we did not find that in this group.
Systemic immunological alterations are rare in diseases of the eye. However, significantly increased levels of serum interleukin-2 (IL-2) receptors have been found in various forms of uveitis? 1 including Fuchs' iridocyclitis where both T and B cells are activated. During the first part of this study we performed cellular immunotyping on the patients and their family members to assess whether a systemic immunological change could be found. Initial lymphocyte immunophenotyping studies demonstrated that the major lymphocyte subsets were all present in normal proportions and numbers. However, the expression of the CD38 antigen on the T cells of the patients was significantly (p<O.Ol) raised and remained so on retesting several months later. Due to the nature of these results we have confirmed the findings by using two monoclonal antibodies and have been able to demonstrate similar results with these reagents.
CD38 is a cell surface antigen normally expressed on most immature haematopoietic cells. It is lost from the cell surface as maturation occurs, so that it is expressed on only a very small number of peripheral blood lymphocytes in normal subjects. 22 Expression of CD38 may be induced on mature peripheral blood T cells following activation, 22 and it is readily detectable on these cells during and after viral infections? 4 Recently it has been reported that some patients suffering from common variable immune deficiency (CVID) demonstrate CD38 expression on their blood T cells and that this expression can be correlated with a state of anergy? 3 It may therefore be possible that CD38 expression is correlated with a functional T cell deficiency rather than being a simple marker of activation. As raised CD38 expression was persistently found in our patients it is unlikely that it is just a reaction to a 'POHS' infection. It may represent an indicator of a state of T cell anergy in these patients that predisposes to infection. T cell activation is characterised by changes in the surface expression of a number of other antigens in addition to CD38. Following activation the expres sion of HLA-DR and CD25 is increased on T cells, whilst there is a decrease of Leu-l expression. These changes occur over a period of 24-48 h, with expression of CD25 being the first to develop. Analysis of a second marker of T cell activation, the expression of HLA-DR, showed no increase above the normal range in our patients. This further supports the idea that CD38 expression on these cells is not the result of cellular activation. We have not yet investigated further markers of activation, such as CD25 (the IL-2 receptor).
